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BARLEY IN IOWA'
FACTORS INFLUENCING ECONOMY 
IN PRODUCTION
B y  L . C. B u r n e t t  a n d  C h a s . S. R eddy2
GENERAL STATUS OF BARLEY IN IOWA 
IOWA BARLEY YIELDS HIGHER THAN THOSE FOR OATS
Barley yields in Iowa are higher than those for oats, but in 
spite of this 15 times more acres are sown to oats than to bar­
ley. During the 10 year period, 1925-34, the farms of Iowa 
produced average acre yields of 1,007 pounds of oats on 
6,000,000 acres and 1,238 pounds of barley on 460,000 acres. 
Figure 1, presenting data from the Iowa Year Book of Agri­
culture, shows the relative acreage and acre yields of the two 
crops from 1900 to 1934. In order that a direct comparison 
may readily be made, the yields of barley have been converted 
into units of 32 pounds, corresponding to a standard bushel 
of oats.
These data indicate that while the spread between the yields 
of the two crops was somewhat greater during the 10 year 
period, 1920-29, than during the preceding decade, the same 
general relation, in both yield and acreage, has existed for 
more than 30 years.
The reason for this wide difference in acreage may be at­
tributed to the fact that Iowa farmers have considered barley 
a disagreeable and undependable crop to grow. It was apt to 
lodge on the more fertile soils and to blight in the “  dry years, * * 
making the quality of grain poorer than that of oats grown
1 Project 191, Iowa Agricultural Experiment Station.
2 Research Professor in Farm Crops and Research Associate Professor in 
Botany and Plant Pathology, respectively.
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under similar conditions. In years when the heading and har­
vest period, June and July, was rainy, barley was often cov­
ered with mould to such an extent that it was unmarketable 
and could be fed only with difficulty.
A few of these grievances existed only as prejudices. Some 
of the technical problems have already been solved; others need 
further investigation. The relative dependability of barley 
and oats is indicated in fig. 1. In 33 of the 35 years for which 
data are presented, barley has given the higher average yield in 
Iowa. The annoyance caused by rough beards has been re­
moved by making available smooth-awned varieties. Seed- 
borne diseases may be largely controlled by seed-treatment and 
yields still further increased by improvement in various field 
practices. The lodging problem has been only partially solved, 
and the control of wind and soil carried diseases is still an un­
solved problem.
Three factors—1. smooth-awned varieties, 2. premiums paid 
for malting grades, and 3. scab epidemics—have exerted a 
marked influence on barley production in the Corn Belt in re­
cent years. The first two factors have stimulated the acreage 
and the interest in better production methods. In Iowa, how­
ever, where corn, a carrier of scab inoculum, occupies half of 
the cultivated farm land, the third factor, barley scab, has 
practically annulled the favorable influence of the first two.
F ig .; 1. Annual acreage and acre yields in 3 2-pound units of oats and 
barley in Iowa, 1900-34. .....  ' , -.o ' ' • u-;
4
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SMOOTH-AWNED VARIETIES HAVE REPLACED THOSE WITH
BARBED AWNS
Smooth-awned varieties were introduced into Iowa in 1927 
and since that time have almost entirely replaced those with 
barbed awns. Smooth-awned barleys have been grown in Asia 
Minor and the neighboring countries for many years, but none 
of these foreign varieties was adapted to. the agricultural or 
industrial requirements of the Mississippi valley.
In view of this fact the United States Department of Agri­
culture, in cooperation with the Minnesota Agricultural Ex­
periment Station, inaugurated an extensive barley breeding 
project. In 1912 they began hybridization experiments at St. 
Paul to combine smooth awns with yield and quality charac­
ters. Out of the many hundreds of lines that were produced, 
three, Velvet, Glabron and Comfort, were finally selected as 
those that exhibited the most desirable qualities. While the 
above project is generally credited as the pioneer in the 
American breeding of smooth-awned barleys it was followed 
closely by similar researches in several other states. Wisconsin 
produced two excellent varieties, Wisconsin 37 and 38; 
and Michigan produced Spartan. The latter is a stiff strawed, 
two-rowed variety that has gained first rank in the pearling 
industry.
These smooth-awned varieties, particularly Velvet, have 
taken possession of the field, and accompanying this varietal 
change there has been an increase in the Iowa barley acreage. 
(See fig. 1, 1928-34.)
PREMIUMS PAID STIMULATE INTEREST
Premiums paid by the industries for high grades of certain 
varieties have stimulated considerable interest in the crop. In 
Iowa, where most of the crop has been used on the farm where 
it was produced, and barley usually classed as a feed-grain, 
these premiums have drawn attention to its importance as a 
cash crop.
The barley-consuming industries learned from experience 
that certain types of grain met their requirements best and 
established standards in the various markets. Recently these 
standards have been coordinated and published by the Depart-
5
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ment of Agriculture in the Official Grain Standards of the 
United States (effective for barley, July 2, 1934). This bul­
letin contains the specific definitions of terms used and the 
limits of the official grades for each of the grains and will be 
supplied on request by any Federal Grain Supervisor.3
The following statements are an attempt to interpret rather 
than to quote the grain standards. Under the new standards 
the Iowa crop is included in Class I, White barley grown east 
of the Rocky Mountains. This class is split into two sub-classes, 
A, malting barley, and B, barley that does not meet the re­
quirements for malting barley.
“ Malting barley”  includes barley of the six-rowed varieties 
that contains 75 percent or more of “ mellow kernels that are 
not, en masse, semi-steely. ’ ’ It may not contain more than:
1. 5 percent of varieties not suitable for malting.
2. 15 percent of material that will pass a .076" x .75"
sieve.
3. 5 percent of skinned and broken kernels.
4. 4 percent of damaged kernels.
5. 0 percent of * i bleached barley. ’ ’
The varieties refused for malting are Trebi, Black barley and 
the two-rowed varieties. When more than 15 percent passes 
the barley sieve the kernels are too small and the cleaning loss 
is too great for profitable malting. “ Skinned and broken”  ker­
nels are caused by close threshing! The broken kernels can be 
removed in cleaning but the skinned kernels cannot. They are 
destroyed in the malting process and are of the same value as 
dead kernels. “ Damaged kernels,”  caused by blight, mould, 
or sprouting in the shock or bin, are weak in vitality if not 
dead. “ Bleached barley”  has been treated with sulphur and 
usually is dead.
Barley that fails in any one of the above requirements auto­
matically falls into Sub-class B and in the vernacular of the 
trade is called “ Feed-barley.”  Skillful elevator men often cor­
rect the failures in border-line lots by cleaning and blending, 
and profit by the advance in classification and grade.
The bulk of the Iowa crop that goes to market is purchased 
under Sub-class B a,t feed prices. A  considerable portion of
8 The Federal Grain Supervisors for Iowa are : G. A. Dabinett, 200 Fed­
eral Building, Cedar Rapids, Iow a; Robt. H. Martin, 208 Postoffice Building, 
Sioux City, Iow a; H . E. Nelson, 508 Federal Office Building, Omaha, Nebraska.
6
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this grain is composed of border-line lots that could be raised in 
grade by attention to the factors upon which the grade is es­
tablished. Varietal mixtures must be reduced to a minimum 
and mixtures with other grains eliminated for the grain to be 
classed as malting barley. Cutting before fully ripe, thereby 
lowering the soft starch content; shock-weathering, with its 
attendant discoloring and sprouting; close threshing, causing 
skinned and broken kernels; poor storage and inadequate 
cleaning, all have a bearing on the industrial value of the crop. 
Attention to these factors may have much to do with the com­
mercial grade, the price and the profits resulting from a crop 
of barley.
DATA FROM EXPERIMENTS WITH NINE 
VARIETIES OF BARLEY
1930 to 1933 Inclusive
In 1930 an experiment was inaugurated to study the be­
havior of barley varieties under a wide range of conditions. 
At Ames, in central Iowa, nine varieties were sown on four 
levels of fertility at early, late and very late dates for barley. 
Nontreated and treated4 seed was used, and all the sowings 
were made in duplicate. The experiment was repeated in 
northern Iowa with early and late sowing dates and on two 
levels of fertility.
From these investigations the Farm Crops Subsection pre­
sents the data on the agronomic phases: Ripening date, plant 
height, lodging percentage, bushel weight and acre yield. The 
Botany and Plant Pathology Section offers those on barley dis­
eases and on disease control.
In order that the repetition of figures may be reduced to a 
minimum, the information which follows is based on the aver­
ages of such combinations of experimental results as the 
authors deem pertinent to the respective discussions. The data 
included were obtained under conditions that may occur on 
any Iowa farm. Unless otherwise stated, the information pre­
sented is based on averages of early and late sown, non-treated 
and treated seed, on non-fertilized, complete fertilized and 
superphosphate fertilized soils. The data excluded from thé
4 See note, page 285.
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averages were obtained under abnormal conditions and are 
therefore unreliable as a basis for recommendations on general 
practice. They are those from the nitrate fertilized plats and 
those from very late (April 30) sowings.
NINE VARIETIES SELECTED FOR EXPERIMENT
Nine varieties were selected for the experiment from stocks 
that had been grown at Ames- for 1 or more years. Of these 
Velvet, Glabron, Wisconsin 38 and Spartan are smooth-awned 
varieties; Trebi, Minsturdi, Manchuria, and O.A.C. 21, rough- 
awned; and Colsess, a hooded (“ beardless” ) variety. Some of 
the pronounced characteristics of these varieties, together with 
comments on their behavior in the experiment, are offered 
below.
Velvet is a smooth-awned variety from the cooperative bar­
ley breeding project of the Department of Agriculture and the 
Minnesota Agricultural Experiment Station. It is classed as a 
malting barley. Smooth awns, good yields and a fairly good 
straw have made it the most popular variety in Iowa.
Glabron is also a product of the Minnesota breeding project. 
It has somewhat better straw than Velvet but is discounted as 
a malting barley.
Wisconsin 38 was received from the Wisconsin Station. It 
ranks with Manchuria and Velvet as a first class malting bar­
ley. It is smooth-awned but somewhat shorter and consider­
ably later than Velvet or Glabron.
Spartan was received from the Michigan Station in 1929. It 
is a smooth-awned, two-rowed variety. Its large, uniform ker­
nels make Spartan desirable as a pearling variety, but it is not 
acceptable to the malting industry on account of its albumin 
content. Experiments in northern Iowa have shown yields 
that are below the average, but at Ames the yields have been 
high. Spartan is outstanding for its strength of straw, which, 
coupled with its smooth awns, makes it the most satisfactory 
of any of the barley varieties to harvest and thresh.
Trebi was received from the United States Department of 
Agriculture field station at Aberdeen, Idaho, in 1928. It is a 
rough-awned, “ feed”  variety and is refused by the malting 
and pearling industries. It has the poorest straw of any of the
8
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varieties tested and is susceptible, except for loose smut, to 
most of the barley diseases prevalent in Iowa. Trebi has given 
the highest yields of any of the varieties, but its poor straw, 
barbed awns and low market price limit its value for use in 
Iowa.
Minsturdi was received from the Minnesota Station in 1928. 
It is rough-awned and has exceptionally stiff straw. It is par­
ticularly susceptible to barley stripe and should be grown only 
from treated seed. While Minsturdi has unusually strong 
straw and is classed as a malting barley its susceptibility to 
disease and its rough awns limit its value to a restricted field.
Manchuria has been grown at the Iowa Station for the past 
30 years. It is a rough-awned variety with fair strength of 
straw but is below average in disease resistance. When grown 
under favorable weather conditions it ranks high as a malting 
barley.
O.A.C. 21 is a strain of Manchuria produced at the Ontario 
Agricultural College and was received from that college in 
1913. This strain differs from the parent variety by having a 
slightly bluish cast to the threshed kernels and a slightly 
stronger straw. It is acceptable as a malting barley.
Colsess is a hooded strain selected from Success beardless by 
the Colorado Station. It was received from that station in 
1923. Colsess is probaby the best of the hooded varieties, but 
the data presented later in this paper demonstrate its unfitness 
for Iowa conditions.
The average agronomic behavior of these varieties during 
the 4 years at Ames and in northern Iowa, presented in table 
1, shows that in ripening there was a spread of only 4 
or 5 days between the earliest and latest to mature, Wiscon­
sin 38 being notably later than any other variety. In height, 
the difference between Trebi, the shortest, and Glabron, the 
tallest variety, varied between 6 and 8 inches throughout the 
experiment.
Lodging exhibited a pronounced varietal difference. At 
Ames this varied from 8.9 percent for Spartan to 48.9 percent 
for Trebi. In northern Iowa the varieties stood in the same 
order as at Ames but the shorter, lighter crop gave a lower 
lodging percentage. Figure 2 presents graphically the relative
9
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Pig. 2. Proportion of standing to lodged grain at harvest of nine barley 
varieties grown at Ames, during the 4 years, 1930-33.
lodging percentages of the nine varieties at Ames.
Bushel weights of the varieties varied by more than 10 
pounds, both at Ames and in northern Iowa. While with some 
varieties, such as Spartan, Velvet, Wisconsin 38 and Trebi, 
bushel weight appears to be dependent upon strength of straw, 
with other varieties, such as Minsturdi and Manchuria, there is 
indication that it is either a variety characteristic or contingent 
on some factor not yet studied.
The acre yields of the nine varieties are presented in table 
1 and fig. 4. These data indicate that O.A.C. 21, Colsess and 
Manchuria, and in northern Iowa Minsturdi also, are poorly
Pig, 3. Bushel weights of nine barley varieties grown at Ames and in 
northern Iow'a during the 4 years, 1930-33. :
10
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TABLE 1. RIPENING DATES IN JULY, PLANT HEIGHTS IN INCHES, LODGING 
IN PERCENTAGES, BUSHEL WEIGHTS IN POUNDS, ACRE YIELDS IN 
BUSHELS, AND RANK OF ACRE YIELD IN PERCENTAGES 
OF THE YIELD OF TREBI, FOR NINE BARLEY VARIE­
TIES GROWN AT AMES AND IN NORTHERN 
IOWA AT MASON CITY AND KANAW­
HA DURING THE 4 YEARS,
1930-33.
Variety Ripening
daté
Height
inches
Lodging
percent
Bushel
weight
Acre yield
bushels rank
Experiments at Ames
Trebi
Spartan
Minsturdi
Velvet
Glpbron
Wisconsin 38
Manchuria
Colsess
O.A.C. 21
7/11 30.0 48.9 39.3 46.610 32.9 8.9 47.0 44.19 31.6 11.7 41.9 43.210 36.3 18.2 43.9 42.911 36.4 11.6 42.9 42.913 34.0 31.3 41.8 42.89 34.8 29.1 42.8 35.710 31.0 18.2 36.1 35.29 34.5 38.8 42.3 33.8
100.0
94.0 
92.7
92.1
92.1 
91.9
76.6
75.6
72.6
In Northern Iowa
Trebi
Wisconsin 38
Glabron
Spartan
Velvet
O.A.C. 21
Manchuria
Minsturdi
Colsess
7/18 28.1
21 32.5
18 35.2
16 30.7
18 33.9
17 31.0
17 30.8
16 29.5
17 28.8
31.4 39.1
20.5 41.5
4.2 41.3
3.1 46.0
15.3 44.2
26.5 42.6
22.8 43.5
3.9 38.9
9.8 31.8
36.5 100.0
35.4 97.1
34.2 93.7
33.2 91.0
32.7 89.7
29.8 81.7
29.7 81.5
28.8 79.0
26.0 71.3
adapted. The acre yields of the other varieties are so nearly 
equal that the choice of a suitable variety must be based unon 
characters other than yield.
11
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THREE SOWING DATES
Three sowing dates were used annually in the experiments 
at Ames. They are referred to as early, late and very late. 
The “ early”  sowings were made as early in the spring as the 
land could be properly prepared; “ late,”  at the time farmers 
of the community were completing their barley sowing; and 
“ very late”  in the last days of April. The experiment was re­
peated in northern Iowa with two sowing dates, early and late. 
Table 2 presents the annual and average sowing dates for the 
experiment.
TABLE 2. ANNUAL AND AVERAGE SOWING DATES OF THE BARLEY EXPERI­
MENTS AT AMES AND IN NORTHERN IOWA DURING 
THE 4 YEARS, 1930-33.
Year
Ames Northern Iowa
Early Late Very late Early Late
1930 3/31 . 4/10 4/30 4/ 9 4/23
1931 30 14 30 7 18
1932 4/'2 16 30 14 22
1933 8 19 29 18 27
Average 4/ 2 4/15 4/30 4/12 4/22
The marked influence of sowing date upon the behavior of the 
crop, particularly acre yields, was demonstrated both at Ames 
and in northern Iowa. A study of the data from which tables 3 
and 4 were compiled indicated considerable interrelation of the 
several variable factors. From this study it was evident that 
the effect of sowing time not only modified, but in many cases 
overshadowed, results due to other factors in the experiments.
TABLE 3. SUMMARY OF THE AGRONOMIC BEHAVIOR OF NINE BARLEY VAR­
IETIES SOWN AT DIFFERENT DATES, AT AMES AND IN 
NORTHERN IOWA DURING THE 4 YEARS,
1930-33.
Sowing date
Experiments at Ames 
April 2 
15 
30
In Northern Iowa 
April 12 
22
Ripening
aate
Height
inches
Lodging
percent
B.u. Wt. 
pounds
Acre yield
bushel rank
7 /9 33.6 25.9 42.6 42.1 100.0
12 33.7 29.4 41.1 36.4 86.5
17 29.3 2.9 39.7 28.5 67.7
7/16 32.0 15.0 41.3 34.2 100.0
19 30.4 15.6 40.7 29.5 86.3
12
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The data presented in table 3 show that during the first half 
of April a delay in sowing of 13 days at Ames and 10 in north­
ern Iowa retarded the ripening by only 3 days, produced little 
effect on the plant height and lodging, reduced the bushel 
weight and lowered the acre yield 13.5 percent. The 15 day 
delay during the last half of April, at Ames, retarded the ripen­
ing 5 days, reduced the height and lodging as well as the bushel 
weight and lowered the yield from 36.4 to 28.5 bushels, or 21.7 
percent.
In table 4 and fig. 5 the varieties are arranged in order of
TABLE 4. ACRE YIELDS SHOWING DECREASES ACCOMPANYING DELAYS IN 
SOWING OF NINE VARIETIES OF BARLEY AT AMES. IOWA,
DURING THE 4 YEARS, 1930-33.
Variety
Acre yields Decreases in acre yields 
accompanying delay in sowing
Sown
early
(4/2)
Sown
late
(4/15)
Sown 
very late 
(4/30)
4/2 to 4/15 4/15 to 4/30
Trebi 49.3 41.1 ' 34.0
Spartan 46.9 40.3 32.3
Wisconsin 38 46.4 37.4 27.2
Minsturdi 43.8 39,9 29.3
Velvet 43.5 39.2 31.2
Glabron 43.0 39.1 30.2
Manchuria 35.9 33.8 25.4
Colsess 35.8 33.0 21.8
O.A.C. 21 34.8 31.9 24.4
Average 42.1 37.3 28.4 4.8 8.9
13
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their yields from the early sowings. These data show that the 
yields of all the varieties were depressed by delays in sowing. 
There is some evidence in table 4 that Trebi, Spartan and Wis­
consin 38 were especially benefited by early sowing. In the 
authors ’ opinions these varieties show pronounced lack of tol­
erance to sowing delay. While the experimental data support 
these opinions, they do not furnish conclusive evidence.
Attention is called to the fact that no other cultural practice 
studied in the experiments gave so great an increase in yield 
as did early sowing. Inasmuch as these increases are obtained 
without additional expense, early sowing is especially recom­
mended.
FOUR FERTILITY LEVELS
Four fertility levels were prepared at Ames. Carrington 
loam soil, ordinarily producing about 50 bushels of corn per 
acre, was heavily fertilized (400 pounds per acre) with com­
plete fertilizer (5-15-5), with superphosphate (0-15-0) and with 
nitrate of soda (15-0-0). These, together with the non-fertil- 
ized soil, made up the four levels at Ames. In northern Iowa 
the fertility levels were restricted to non-fertilized and com­
plete fertilized plats on Webster loam soil.
Attention is directed to the point that this experiment was 
planned to learn, if possible, whether barley varieties would 
give a uniform or a varied reaction to the presence of abundant 
amounts of the three fertilizing elements. The applications
TABLE 5. AVERAGE AGRONOMIC REACTION OF NINE BARLEY VARIETIES 
ON FERTILITY LEVELS AT AMES AND IN NORTHERN IOWA 
DURING THE 4 YEARS. 1930-33.
Fertility levels
Agronomic response
Ripening
date
Height 
- inches
Lodging 
. percent
Bushel
weight
Acre yield
bushel rank
Experiments at Ames
Non-fertilized ' 7/10.4 32.6 18.8 42.2 ■39.7 100.0
Superphosphate 10.3 33.3 23.3 41.8---- —^ 40.5 102.1
Complete 10.1 34.6 30.0 41.7 42.1 106.1
Nitrate 10.5 34.2 39.0 41.6 36.4 96.7
In Northern Iowa
Non-fertilized 7/17.8 31.1 14.1 40.9 - 30.Z 100.0
Complete 17.2 31.3 16.4 41.1 33.4 111.0
14
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were double the amounts recommended for economfc practice, 
and the data should not be interpreted in terms of economic 
production.
A  summary of the reaction of the crop to these fertility 
levels is presented in table 5 and in fig. 6. These data show 
that the ripening dates, plant heights, bushel weights and acre 
yields were but little modified by fertility. The lodging was 
increased by each of the fertilizers. At Ames, the acre yields 
would seem to be improved slightly by the use of superphos­
phate and complete fertilizer. They were depressed by the 
nitrate, possibly due to the lodging. In northern Iowa, the com­
plete fertilizer increased the yield.
The salient point to be noted is the lack of tolerance of all 
the varieties for nitrate. When used alone in the Ames experi­
ments the lodging was increased and the yields depressed. 
Even when nitrate was used in complete fertilizer, with suffi­
cient additional fertilizing elements to stimulate yield, the lodg­
ing was markedly increased, which possibly accounts for the 
decrease in bushel weight.
15
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Such varietal response to the fertility levels as was exhibited 
by the nine varities in the experiments was confined almost 
entirely to yield. The data on ripening date, plant height, 
lodging percentage and bushel weight indicate that there was 
little or no response which could be associated with particular 
varieties. In the matter of yield the differences were not uni­
form, exhibiting considerable varietal reaction to each of the 
fertility levels. These data seem to indicate that the varieties
TABLE 6. ACREjYIELDS IN BUSHELS ARRANGED IN ORDER OF DIFFERENCES 
IN YIELDS OF NINE VARIETIES OF BARLEY GROWN ON DIFFER 
ENT FERTILITY LEVELS AT AMES AND IN NORTHERN 
IOWA DURING THE 4 YEARS 
1930-33
Location of experiments 
fertility levels and 
variety
In northern Iowa 
Complete (5—15—5) 
Wisconsin 38 
Velvet 
Glabron 
Trebi 
Manchuria 
Colsess 
Spartan 
O.A.C. 21 
Minsturdi
At Ames
Complete (5-15-5' 
Trebi 
Spartan 
Velvet 
Glabron 
Minsturdi 
O.A.C. 21 
Manchuria 
Colsess
At Ames
Superphosphate 
Trebi 
O.A.C. 21 
Wisconsin 38 
Velvet 
Minsturdi 
Manchuria 
Glabron 
Colsess 
Spartan
At Ames
Nitrate of soda 
O.A.C. 21 
Spartan _ 
Wisconsin 38 
Trebi 
Colsess 
Manchuria 
Minsturdi 
Velvet 
Glabron
Acre yields Difference
Non-ferti-
lized
32.8
30.6
32.2
34.8 
28.0
24.3
31.9
28.7 
28.6
41.1
43.3
43.7
41.8
42.4
42.4 
32.7 
35.6 
35.3
43.3
32.7 
41.1
41.8
42.4
35.6
42.4 
35.3
43.7
32.7
43.7 
41.1
43.3
35.3 
35.6
42.4
41.8
42.4
Ferti­
lized
38.1 
34.8
36.2
38.3
31.4 
27.7 
34.6
31.0
29.0
45.1 
47; 2 
46.6
44.5
44.6 
44.5
34.2 
36.4. 
35.9
49.3
34.4 
42.2
42.4 
42.7 
35.1 
41.6
34.4 
42.0
32.1
41.8
39.2
40.8
31.9
31.9 
37.7
36.6
35.7
+
Gain Loss
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were not uniform in their ability to utilize increases in plant 
food. While nitrate of soda depressed the yields of all the 
varieties, the reduction was not uniform and the differences 
were greater than were expected.
The authors believe that while the differences presented in 
table 6 are not conclusive they indicate: 1. That some varieties 
are more sensitive than others to high and low levels of fertili­
ty ; 2. that, of the barleys studied, Trebi was the only variety 
profiting from phosphorus in amounts exceeding those already 
in the soil on which the experimental plantings were made; 3. 
that all barleys are sensitive to nitrogen but that of the varieties 
tested Glabron, Velvet and Minsturdi were particularly af­
fected.
TREATED AND NON-TREATED SEED
Seed treated with ethyl mercury chloride5 was compared 
with non-treated seed at Ames and in northern Iowa. The ef­
fect of this seed treatment was observed from two standpoints: 
1. effect upon disease control, and 2. effect upon the agronomic 
behavior of the crop.
The agronomic response appeared to be confined almost en­
tirely to yield. In the matter of ripening date, plant height,
Pig. 7. Acre yields showing differences obtained from sowing non-treated 
and treated seed of nine varieties of barley at Ames and in northern Iowa 
during the 4 years, 1930-33.
5 The material used was Ceresan (toxic agent, ethyl mercury chloride 2 
percent).
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1 ABLE 7. ACRE YIELDS AND DIFFERENCES IN YIELDS OBTAINED FROM 
SOWING NON-TREATED AND TREATED SEED OF NINE VARIETIES 
OF BARLEY AT AMES AND IN NORTHERN IOWA DURING 
THE 4 YEARS, 1930-33.
Experiments at Ames In northern Iowa
Variety Acre yields Difference Acre yields Difference
Non- Non-
treated Treated Gain Loss treated Treated Gain Loss
Trebi 44.9 48.4 3.5 — 36.2 36.8 .6 .
Spartan 43.2 45.1 1.9 — 32.2 34.2 2.0 —
Wis. 38 40.6 45.1 1.9 — 34.8 36.1 1.3 —
Minsturdi 41.4 45.1 3.7 — 28.1 29.1 1 . 0 —
Glabron 43.6 42.1 — 1.5 35.3 33.1 — 2.2
Velvet 43.7 42.2 — 1.5 33.7 31.6 — 2.1
Manchuria 36.4 35.0 — 1.4 30.4 28.9 — 1.5
O.A.C. 21 33.6 33.9 .9 — 29.2 30.5 1.3 —
Colsess 34.0 36.5 1.5 ‘ 25.8 26.2 .4
lodging percentage and, to a slightly lesser degree, the bushel 
weights, there was no difference between the crops grown from 
the non-treated and from the treated seed.
The yield data presented in table 7 and fig. 7 are summarized 
from 48 observations for each variety at Ames and 32 observa­
tions in northern Iowa. Alternate plats were sown with non- 
treated and treated seed on each of three fertility levels at 
Ames and on two levels in northern Iowa. Sowings were made 
in duplicate at early and late dates for barley on the respective
Pig. 8. Acre yields of nine barley varieties, showing the effect of seed- 
treatment upon the varieties when they were sown on early, late and very late 
dates for barley at Ames, Iowa, during the 4 years, 1930-33. The yields of 
Colsess for the early and late sowings and O. A . C. No. 21 for the late sow­
ing were increased by the treatment.
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TABLE 8. ACRE YIELDS AND DIFFERENCES IN YIELDS OBTAINED FROM SOW­
ING NON-TREATED AND TREATED SEED OF NINE VARIETIES OF. 
BARLEY AT EARLY, LATE AND VERY LATE DATES FOR 
BARLEY AT AMES, IOWA, DURING THE 
4 YEARS. 1930-33.
Variety
Sown early Sown late Sown very late
Acre yields Difference Acre yields Difference Acre yields Difference
Non-
treat-
ed
Treat­
ed
Gain Loss
Non-
treat-
ed
Treat­
ed
Gain Loss
Nori-
treat-
ed
Treat­
ed
Gain Loss
Trebi
Spartan
Wis. 38
Minsturdi
Velvet
Glabron
Manchuria
O.A.C. 21
Colsess
47.7
45.1
44.2 
42.5 
45.4
44.3 
37.1 
36.9
34.7
53.9
47.8 
48.6
46.8 
44.5
43.2 
36.0
34.2 
38.4
6.2
2.7 
4.4 
4.3
3.7
1.1
1.1
1.6
2.7
42.1
41.4
37.0
40.3
42.0
43.0 
35.7
30.4 
33.3
42.9
42.5
41.6 
43.4
39.9
41.1
34.1
33.7 
34.6
0.8
1.1
4.6
3.1
3.3
1.3
2.1
1.9
1.6
34.7
32.0
28.1
30.5
33.1
31.5
26.1 
26.2
22.8
34.6
32.1
26.1 
28.2
29.5
28.5 
25.0 
23.9 
21.8
0.1
0.1
2.0
2.3
3.6
3.0
1.1 
2 3 
1.0
fields. Both the early and the late sowing dates were well 
within the limits of ordinary farm practice, averaging April 2 
and 15 at Ames and April 12 and 22 in northern Iowa. When 
taken as a whole, these 80 observations indicate that seed-treat­
ment resulted in increased yields with some varieties but not 
with others.
Sowing date modified the effect of seed-treatment. At Ames 
experimental plantings were sown on early, late and very 
late dates for barley. The data presented in table 8 and fig. 8 
indicate that the early sowings, averaging April 2, give not only 
higher yields but greater increases for the treatment than those 
sown later (April 15). In the crops from the very late (April 
30) sowings seed-treatment did not increase the yield of any of 
the varieties. Seven of the nine indicate a possibility of injury.
Differences in varietal reaction to seed-treatment were ap­
parent throughout the 4 years of the experiment. Certain 
varieties gave a greater response than others and on the whole 
the earlier the sowings the greater the response in favor of the 
treatment.
Summarizing the 4 years experiments with seed treatment: 
1. Yield increases from seed-treatment were obtained when 
Trebi, Spartan, Wisconsin 38, Minsturdi and Colsess were 
sown at the normal sowing season for barley. 2. Seed-treat-
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ment did not increase the yields of Velvet, Glabron or Man­
churia. 3. With one exception yield increases for the varieties 
that were benefited were largest for the early sowings and 
diminished as the sowings were delayed. 4. None of the varie­
ties gave any increases from seed-treatment in the very late 
sowings. 5. With the exception of Wisconsin 38 and Minsturdi, 
the economic increases from seed-treatment on barley were 
limited to the early sowings.
BARLEY DISEASES
Records of varietal response of barley to diseases in Iowa 
show four instances in the field experiments in the 8 years 
1928-35 when disease became the critical factor in the produc­
tion of the crop. In 1928 and 1935 the disease was barley 
scab. In 1932 the barley plots were located on land which had 
barley the preceding year with the result that Helminthospor- 
ium root rot became very severe. Bacterial blight was found 
on only one variety in the experiment in 1928. It gradually 
spread to the other varieties until under the favorable condi­
tions of 1932 it became the dominant factor, causing Velvet, 
the least susceptible variety, to yield highest of nine varieties 
in which it normally had placed fifth.
The most serious diseases of barley in Iowa are scab, Hel- 
minthosporium (spot blotch, root rot and head blight), stripe, 
bacterial blight and loose smut.
SCAB : In Iowa, nearly all the barley is grown in rotations 
following corn. The barley scab organism over-winters most 
abundantly on corn refuse, and it is common practice not to 
plow the stalks under in preparing the land for barley. There­
fore, except with resistant varieties, every time there are a few 
moderately heavy or heavy rains at heading time, there is a 
barley scab epidemic. The organism needs moist weather in 
order to attack the heads. The kernels turn pink or brown. 
Badly infected ones are shriveled and do not attain full weight. 
The disease makes the crop unfit as a food for swine.and has a 
particularly deleterious effect in the malting process. Barley 
buyers studiously avoid paying malting prices for barley con­
taining in excess of 4 percent of scabby kernels.
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Without resistant varieties it seems impossible to control the 
disease effectively at all times in a state in which so much of 
the farm land is devoted to corn. Under conditions only mod  ^
erately favorable for the organism the disease can be controlled 
by growing barley on land which has not grown corn for at 
least a year, or on corn land plowed so as to bury the corn re­
fuse. Scab is less severe on thin stands and on high ground 
than when the reverse conditions prevail.
Because there is also a seedling blight stage of the disease 
which injures the field stands, clean seed should be sown. If 
diseased seed is used, it should be fanned hard enough to dis­
pose of the badly infected, light seeds and the remainder treated 
with 5 percent ethyl mercury phosphate6 at the rate of one- 
half ounce per bushel.
No commercially grown variety in Iowa is resistant to barley 
scab, but some varieties are less susceptible than others, as 
shown in table 9. Peatland, a Minnesota variety, somewhat 
similar to Manchuria, is resistant to spot blotch, head blight 
and stem rust, is suitable for malting and, from a practical 
standpoint, is resistant to scab. It is not recommended to Iowa 
growers in its present condition because it yields no better than 
Manchuria and has rough awns.
TABLE 9. NINE VARIETIES OF BARLEY COMPARED ON THE BASIS OF (1) PER­
CENTAGE OF PLANTS INFECTED WITH DISEASE, (2) RELATIVE 
SUSCEPTIBILITY WITH THE MOST SUSCEPTIBLE 
VARIETY RATED 100 PERCENT.
Scab Stripe Bacterial blight Loose smut
Pet. of 
florets 
infected 
1935
Compari­
son with 
most sus­
ceptible
Pet.
stripe
infected
plants,
1929-
1933
Compari­
son with 
most sus­
ceptible
Pet.
loss
in
1932,
Compari­
son with 
most sus­
ceptible
Pet.
heads
infected,
1929-
1933
Compari­
son with 
most sus­
ceptible
Trebi 
Spartan 
Wis. 38 
Glabron. 
Velvet 
Minsturdi 
Manchuria . 
Colsess 
O.A.C. 21
10.4 
8.9
11.5
20.6 
16.9 
16.4
6.6
50 . 
43 
56 
100 
82 
80 
32
0:21
0.11
0.26
0.84
0.71
7.73
0.84
1.37
0.40
3
1
3
11
9
100
11
18
5
42
42
28
23
18
29
29 
38
30
100
100
67
55
43
69
69
90
71
0.54
2.90
0.65
2.47
0.56
0.91
0.31
13.85
0.17
4 
21
5 
18
4
7
2
100
1
8 New Improved Ceresan.
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HELMINTHOSPORIUM: Four species of Helminthospor- 
ium cause barley diseases, three of which occur in Iowa. The 
one causing European net blotch is a minor disease in Iowa and 
will not receive further mention.
Spot blotch caused by another of these species occurs on the 
leaves and stems as dark, elliptical spots which, when the 
weather is favorable, increase in number throughout the season. 
The organism lives over on the seed and in the soil so that ro­
tation and seed treatment are methods of control. Trebi, Spar­
tan and Colsess are susceptible. This organism causes severe 
root rot when barley is grown on land which has grown a bar­
ley crop immediately preceding. For this reason barley should 
never follow barley in a crop sequence.
Blight is a general term used by federal inspectors for barley 
grains discolored by all types of organisms, including scab. In 
Iowa the principal cause of head blight, excepting scab, is the 
same Helminthosporium which causes spot blotch and root rot. 
The kernels are more or less darkened and may be almost 
black. Peatland, Velvet, Glabron, Wisconsin 38 and Man­
churia are somewhat resistant to this Helminthosporium.'
STRIPE: Another species of Helminthosporium causes a very 
different barley disease called stripe. When the plants are in the 
third or fourth leaf stage, white stripes appear, these stripes 
later turning brown. Plants affected with stripe are usually 
killed without producing any seed. About heading time it may 
be noticed that the stripes have turned a dark olive green. This 
color is due to the production of spores which at this time are 
blown by the wind to the healthy barley heads and infect the 
newly developing grains. These grains develop into seed which 
appear healthy. In this way the fungus lives over winter and 
infects the new crop. Because this is the only way the disease 
can be caused, seed treatment gives complete control. Certain 
varieties are more susceptible than others. Table 9 shows that 
Spartan is the most resistant and Minsturdi the most suscepti­
ble variety.'
BACTERIAL BLIGHT: Bacterial blight may be very de­
structive as is shown in table 9. Trebi, Spartan and Colsess 
were the most susceptible varieties in the experiment and Vel •
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vet the least susceptible. Yellowish stripes occur on the leaves 
and may easily be confused with the barley stripe disease. The 
best distinguishing symptom is the translucence of the bacterial 
stripe when looked at toward the light. The bacteria over-win­
ter in the seed and are so well sealed up in their own exudate 
that ordinary seed treatments do not kill them. Dry heat, 84° C. 
for one hour, gives control. The best advice for the commercial 
grower is to obtain seed from a field free or nearly free from 
bacterial blight.
LOOSE SMUT : With the introduction of smooth-awned bar­
ley varieties, loose smut has become a more important barley dis­
ease than it formerly was. As shown in table 9, Colsess, Glabron 
and Spartan are very susceptible while Manchuria and O.A.C. 
21 are resistant. Trebi is resistant to the deep infection type so 
it can be freed from smut by ordinary seed treatment with 5 
percent ethyl mercury phosphate. All the other varieties require 
the hot water method for control. Fill bags half full to allow for 
swelling of the seed and immerse in water at ordinary tem­
peratures for 4 to 6 hours, then in water at 126 to 129 degrees 
Fahrenheit for 13 minutes. Sow when dry enough to pass 
through the drill. Increase the sowing rate enough to compen­
sate for the increased size of the seed. This control measure is 
a difficult one to carry out under farm conditions and is seldom 
advised except for planting a seed plot.
23
Burnett and Reddy: Barley in Iowa
Published by Iowa State University Digital Repository, 1937
